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INTRODUCTION
The Brazilian Cerrado is considered the richest savanna in the world, but it is one of the biomes more threatened in the country (MMA 2011) . It is considered a hotspot for conservation priorities; it has 4,400 endemic plants which correspond 1.5% of global endemic fl ora (Myers 2000) . Also, the Cerrado sensu lato contains 11,806 plant species occurring in (Lista de Espécies da Flora do Brasil 2014) representing 5% of the biodiversity in the world (MMA 2011) .
The main causes of deforestation in Cerrado are: (i) agricultural practices; (ii) livestock; (iii) charcoal (MMA 2011) . Historically, the massive occupancy of the biome began in 1920 due to THAÍS A.P. GONÇALVES et al. the coffee industry; around ten years later, the government promoted grants and technical assistance to livestock farming (Klink and Moreira 2002) . It resulted in approximately 50% of Cerrado's area converted to agriculture and livestock (Klink and Machado 2005) . To "contribute" with this reality there is the charcoal production.
Brazil is the world's largest producer of charcoal (FAO 2012) . Almost 90% of charcoal goes to the iron and steel industry (Brasil 2012) . Our country remains the only one producing iron from charcoal; comparing with coal, the iron from charcoal has better quality and does not contribute to environmental pollution (ABRAF 2013) .
One of the worst problems of charcoal production is the illegal cutting of native species which is evaluated 30-35% of total output (IBGE 2010 , ABRAF 2012 . In 2005 almost 35% of native charcoal was produced from Cerrado's species (Duboc et al. 2007 ). Also, the charcoal consumption represents the deforestation of approximately 1,6 million hectares or 16,000 Km² of the Cerrado (MMA 2011) .
In this context, the challenges for cerrado's conservation are especially: (i) illegal logging; (ii) counterfeiting documents, such as "document of forestry origin" (DOF); (iii) reforestation highly deficit; (iv) reinforcements in/applications of environmental laws; (v) diffi cult to make viable forest management Cerrado (MMA 2011). The Brazilian Government already did a voluntary national commitment to reduce 40% of the annual rates of deforestation in the Cerrado (Brasil 2013) . To accomplish these goals, it is very important to improve forestry supervision.
To help the charcoal control, in this work we present the macroscopic characterization of 25 Cerrado species's carbonized. Also, we give some explanations about how the analysis must be done. It is essentially justifi ed by: (i) importance of Cerrado; (ii) the need to identify illegal charcoal; (iii) provide knowledge for government agents to verify the DOF by fast analyzing a sample of charcoal itself.
MATERIALS AND METHODS
The species analyzed were: 1 -Lithrea molleoides (Vell.) We use the recommendations of the IAWA Com mittee (1989) for descriptions and measurements. Also, others references for macroscopic wood analysis were used (e.g. Botosso 2009 , FPL 2010 . The vitrification degrees were analyzed according Marguerie and Hunot (2007) .
The charcoals micrographs are all of transverse section, because this section has more information about the species. Also due to practical use, as forest controllers normally have portable magnifi er glasses that do not allow higher magnifi cations needed to observe the longitudinal sections. Figure  1 has micrographs with bars of 1 mm; the magnifications are 10x, simulating the most common portable magnifier glasses of forest controllers. Figure 2 has higher magnifi cations aiming to show some details; the bars are 100 and 200 μm; the magnifi cations are 25x, 65x and 100x, simulating better portable magnifi er glasses that can be easily fi nd in specialized markets.
RESULTS
The Table I shows the most important anatomical features to aid in charcoal identifi cation. (Fig. 1i, f, j, o, a, n, s, l, t, v, respectively) .
Brightness was evident all species, being recognized more intensely in fi bers with thick walls and in parenchyma cells with remaining contents.
Some special features were present in few species: scalariform perforation plates -Styrax ferrugineus and Symplocos pubescens (Fig. 2a, b , respectively); mineral inclusions -they might be seen in transversal surface (e.g. Siparuna brasiliensis); traumatic canals -Vochysia tucanorum (Fig. 1y,  Fig. 2c) ; included phloem -Guapira noxia (Fig. 1q and Fig. 2d ).
We present the charcoals micrographs in Figure 1 , the magnifi cations used here is similar to a 10x magnification of hand lens. The most important details are in Figure 2 .
DISCUSSION
The charcoals anatomy descriptions of the analyzed species, agreed with the wood descriptions of Sonsin et al. (2014) thereby we could confi rm that by comparing our results with wood anatomy analyzes.
The fi rst features that are evaluated in macroscopic analyses in charcoal are texture, brightness and vitrifi cation. Comparing to wood, in charcoal we can't analyze color, odor and taste, and it is hard to obtain large sections to defi ne grain precisely. Also, density is other property that should be measure carefully, because it depends on many factors as temperature and/or time of carbonization.
The axial parenchyma is the most important feature in wood identifi cation (Metcalfe and Chalk 1950), though in charcoal is not always easy to observe -for example in the scanty (Ocotea corymbosa) and/or diffuse parenchyma (Lamanonia ternata). Banded parenchyma observed in Ficus guaranitica and different types of paratracheal parenchyma, in a general way are better seen because of the contrast with fi bers. In addition, vessel arrangement when present, as in Gochnatia polymorpha, frequency of vessels when in a greater quantity, as in Symplocos pubescens or lower quantity, observed in Vochysia tucanorum and, in some cases great differences in vessel diameter, associated with the other anatomical features, such as included phloem and sometimes with sensorial characteristics, give valuable information to distinguish families or even genera. Besides that, some features are known to occur just in few families or are only seen in higher magnifi cations (under microscope). This kind of characteristic can initially help the government agents to separate families or simple check the DOF ("document of forestry origin") and recognize that the species listed in the document are not the ones analyzed. For example, the presence of very large rays which are observe in transversal section, observed here in the families Annonaceae, Ochnaceae, Primulaceae, Proteaceae (Fig. 1b, r, s, t) . Another example is the presence of the features as scalariform perforation plates, traumatic canals and included phloem can be very helpful to separate families and even genera when joint with other anatomical characteristics and are better observed in higher magnifi cations.
However, some of these anatomical features might cause some misguiding in charcoal identification for workers with less experience, such as the presence of included phloem in Guapira noxia. As there are several ruptures in the included phloem which seems like a deformed vessel in transverse section. Nevertheless, one can separate it because some vessels remain with their walls intact.
The growth rings were observed in 84% of the species of this study. According to the studies of Alves and Angyalossy-Alfonso (2000) , Barros et al. (2006) , Worbes (1989 Worbes ( , 1999 of growth rings demarcated by marginal bands of axial parenchyma and fi ber zones were easier to observe in charcoals because of the large size of the cells. On the other side, marginal lines/bands of axial parenchyma and proximity of axial scalariform or reticulate parenchyma are not always easily observed. Sometimes the size of the sample or presence of ruptures might raise diffi culties to observe or hide the growth rings in charcoal. For example, the growth rings in the wood of Ocotea corymbosa (Sonsin et al. 2014) could not be observed in the charcoal because of the high occurrence of ruptures -in both radial and axial parenchyma.
Most studied species have texture fi ne to medium, such as Gochnatia polymorpha, Cordia sellowiana, Lamanonia ternata, Copaifera langsdorffi i, Leptolobium elegans, Myrcia bella and Symplocos pubescens. The characterization of texture in charcoal must be done carefully. It is due the possible ruptures caused by the process of manual breaking, e.g.: in species with large vessels or abundance of parenchyma. In such cases it might give an impression of coarser textures due to the irregularities in the surface. Therefore we recommend this analysis in charcoals recently broken with the surfaces as plain as possible.
The brightness in charcoal was observed in all studied species. Nevertheless, this feature is not of great value to identifi cation because, in general, this feature is seen in most species. Also, even if in transverse section it is not so evident; the radial section is very shinny.
Vitrifi ed elements were observed in most studied species, usually in degrees 1 and 2 (low brilliance-refractiveness; strong brilliance, respectively). According to Marguerie and Hunot (2007) , this feature can be recognized by fused cellular cells; and also by the contrast between the white color and dark-shades of gray. It is important to emphasize that if the charcoal is too vitrifi ed, the cellular elements will be fused, causing a formation of a non-recognizable mass as observed by the previous authors. Thus, environmental controllers might think that the sample is not of charcoal. Also, the white color can be observed in remaining content inside the cells and mineral inclusions.
As in wood, some qualitative features are best seen in higher magnifi cations, e.g. diffuse parenchyma; and others in lower, e.g. growth rings. In general, most of the data observed for the studied species, were well seen in lower magnifi cations. However, the practice is essential to develop the visual acuity for the identifi cation of features on charcoal.
Despite of the studied species did not present a pattern for the occurrence of ruptures as commented in a previous work (see Gonçalves et al. 2014) , we observed ruptures of the axial and ray parenchyma cells in some areas of few woods. These ruptures are expected as the parenchyma tissue is weak and it has thin walls.
CONCLUSIONS
This is the fi rst paper with macroscopic characterization of charcoal's species from Cerrado. As in wood, we must analyze macroscopic before microscopic. The species analyzed had several differences in their anatomical structure and some of them are very unique and only observed in microscopic view. Otherwise, we strongly recommend higher magnifi cations for charcoal identifi cation. The main anatomical features that are used to identify the charcoal genus are axial parenchyma type, vessels distribution and diameter and rays width. Also, it is important to emphasize that in real cases, the possibility of take samples from the fi eld to the laboratory is not always an option. The present work might give directions to future identification of genera and/or species. Thus, it also provides knowledge for government agents to verify if the species listed in the documents (DOF) are the charcoal, by fast analyzing the sample itself. We hope this work can be use in practical activities to help the conservation of Cerrado's species.
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RESUMO
O cerrado brasileiro é a savana mais rica do mundo. Também é um dos biomas mais ameaçados do país e um hotspot de prioridade de conservação. As principais causas do desmatamento no cerrado são as práticas agrícolas, pecuária e produção de carvão vegetal. Apesar da produção de carvão possuir menor impacto, seu consumo representa o desmatamento de 16.000 Km² do cerrado. Para a conservação do bioma é essencial aprimorar a fi scalização fl orestal. Assim sendo, neste trabalho apresentamos a caracterização macroscópica de carvão vegetal de 25 espécies do cerrado. Simulamos as condições reais de profi ssionais que realizam a fi scalização, usando ampliações de 10x, 25x e 65x. Igualmente, as micrografi as dos carvões são todas das seções transversais devido à maior quantidade de informações anatômicas. Analisamos também a textura, o brilho, a vitrifi cação, rupturas e alguns caracteres especiais. As espécies apresentam várias diferenças em sua estrutura anatômica. Embora algumas sejam muito características, este trabalho não tem intenção de identifi car carvões apenas por análises de macroscopia. Mas pode fornecer orientações para futura identifi cação de gêneros ou espécies. Também fornece conhecimento para os agentes governamentais poderem verifi car os documentos de origem fl orestal por análise rápida de amostra do próprio carvão.
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